The views expressed in this Working Paper are those of the author(s) and do not necessarily represent those of the IMF or IMF policy. Working Papers describe research in progress by the author(s) and are published to elicit comments and to further debate.
I. INTRODUCTION
There is widespread evidence that firms' incentives to operate informally are shaped by the possibility of reducing or eliminating tax payments, and avoiding burdensome and often complex administrative procedures associated with tax and regulatory compliance and bureaucratic corruption (see Dabla-Norris et. al, 2008 and references therein). However, by operating informally, firms may limit their access to bank financing. This is because banks tend to be unwilling to grant credit to enterprises that lack proper documentation (such as government registration and licensing, tax compliance certificates, and audited financial statements); hidden assets generally cannot be used as collateral for bank loans; and inaccurate representation of firms' financial soundness and economic prospects in their financial statements could scare off prospective lenders (World Bank, 2007a) .
At the same time, deficiencies in the legal and institutional environment can discourage firms to seek bank financing (Demirgüç-Kunt and Maksimovich, 1998; Beck et. al, 2005, Savafian and Wimpey (2007) ). In addition, these deficiencies can make it difficult for banks to enforce contracts as well as to sort and monitor borrowers, resulting in credit rationing by lenders. Recent research shows that access to bank finance has a significant and positive effect on firm performance, by encouraging new firm entry, growth, and innovation (see Klapper et. al, 2006; Claessans and Leavan, 2003; and Aiyagari et. al, 2007) .
Understanding the link between informality and firms' access to bank credit is, therefore, important, given its implications for productivity and firm growth. 2 The goal of this paper is to examine the relationship between informality and bank credit and the role of tax and legal institutions in determining this. To this end, we develop a simple model in which firms can choose to operate informally, and both the extent of informality and a firm's reliance on bank credit are related to policy and institutional constraints. In the model, firms trade off a high tax and regulatory burden against the possibility of retaining more profits at the risk of being caught and fined. However, this makes it more difficult to obtain bank credit because doing so requires official financial documentation, and the process of hiding economic activity involves concealing the true level of profits or sales. This framework also shows that a higher tax and regulatory burden reduces the use of bank finance by encouraging informality and discouraging investment demand. By contrast, a stronger legal environment reduces informality, and encourages bank borrowing.
We test these predictions using a firm-level data set for 26 countries in Eastern Europe and Central Asia. Financial sectors in transition countries have achieved rapid credit growth and diversified in recent years (EBRD, 2006) . However, there is evidence that, despite some regional variation, bank loans still play a limited role in enterprise financing. At the same time, high costs of business regulation, weak tax administration, a poor institutional framework, and weak property rights are viewed as major obstacles to doing business in transition countries (World Bank, 2007b) . Moreover, there is considerable variation in the extent of informal activity across transition countries that is influenced by differences in tax, legal, and regulatory obstacles faced by firms. These are important concerns for policymakers, because creating incentives for formalization and encouraging financial-sector intermediation are viewed as important steps to increase aggregate productivity and sustain growth. 3 Our paper provides empirical evidence of a strong negative association between informality and bank credit. 4 In line with our model, we find that a firm's reliance on bank credit is positively associated with the quality of the legal environment and is negatively associated with weaknesses in tax administration, as proxied by bribes to tax collectors and the severity of tax administration constraints. By contrast, weaknesses in tax administration are positively associated with the use of informal credit and with the probability that firms self-report the availability of financing as a major obstacle to their operations. Moreover, we find a differential impact of the legal environment and tax administration contraints on access to bank and informal credit by formal and informal firms. In particular, we find that an efficient and well-functioning legal system increases access to bank credit even for financially opaque informal firms while lowering reliance on informal credit by formal firms. Finally, we find that weaknesses in tax administration increase reliance on informal credit by informal firms more significantly than for formal firms.
When we look at countrywide institutions, we find that firms tend to use less bank credit in countries with underdeveloped financial systems, and in countries where tax compliance costs are high. An interaction term between tax compliance costs and the level of informal activity is negative and significant, suggesting that the negative association between informality and credit is stronger in countries with a weak tax administration.
The significant negative association between informality and bank credit is robust to the inclusion of other variables that capture the role of firm transparency and performance in obtaining bank credit. Thus, while the correlation between informality and bank credit could still reflect the presence of unobserved firm traits linked to both informality and access to credit, it is also consistent with informality reducing access to formal sector loans. We also find that these results do not appear to be driven by reverse causality. Using instrumental variable techniques to deal with the potential endogeneity between informality and bank credit leaves the results unchanged.
The remainder of the paper proceeds as follows. The next section lays out the analytical framework and derives its main predictions. Section 3 then describes the data and the empirical model. The results are presented in Section 4, and Section 5 concludes.
II. ANALYTICAL FRAMEWORK
The model is kept as simple as possible to generate empirically testable predictions. Consider a representative firm operating for two periods in a competitive environment. In each period i=1,2, a firm produces output Y i using capital k i , according to a general production function y i = f(k i ,), with 0 (.) ' > f and 0 (.) ' ' < f . In the first period, the firm's initial capital is given by k 1. In the second period, the firm can self-finance part of its physical capital using its first period profits (retained earnings). The firm can also borrow some capital from a financial intermediary with access to perfect outside capital markets, where a one-period risk-free security earns a net return r > 0. 5 The firm's capital stock in the second period is given by 2 1
where 2 k is the firms' capital in period 2, 1 π is its first-period profit, and L is the firm's external borrowing. For simplicity, the rate of capital depreciation is assumed to be 1. The firm gets dissolved in period 2, paying out all of its dividends; the dividend for period 1 is assumed to be zero.
In each period i=1,2 the firm can operate fully in the formal sector or hide a fraction i α of its activity by operating informally, where α = 0 denotes full formality or compliance with existing taxes and regulations, and α =1 denotes complete evasion of taxes. If the firm operates formally, its reported revenue is subject to a financial burden at a rate T. This can be interpreted as the cost of complying with taxes, bribes, and burdensome regulations as a result of weaknesses in the tax and regulatory environment. For instance, Dabla-Norris et al. (2008) , Inchauste (2008), and Freidman et al. (2000) find that higher tax and regulatory constraints and corruption are all significant determinants of informality. Similarly, Johnson et al. (2000) using firm-level data for five Eastern European countries find that bureaucratic corruption and burdensome regulations, rather than high tax rates, create incentives for firms to operate informally.
To avoid the tax and regulatory burden, the firm can hide a fraction of its activities or assets by operating informally. However, it faces the prospect of a fine with some probability. For simplicity, we do not distinguish between the role of the probability of being caught from the size of the fine. We assume that the expected penalty of being caught, P, is increasing in α and the firm's output y , such that P = ( ) C y α , where (.)
C is assumed to be a convex function. The underlying idea is that tax penalties usually depend on the size of tax evasion, and it is easy to divert a smaller amount of resources, but as the level of informality increases it becomes more difficult for a registered firm to operate without being observed by the government and courts (see, for example, Loayza, 1996) .
The firm derives profits from its formal and informal operations in both periods. The income of a firm after incurring the tax and regulatory burden is given by (1-i α )(1 -T)y i, while the income generated informally is i i y α . The firm's profits in period 1 and 2 can then be written as:
We assume that the firm faces a credit ceiling L , where the credit ceiling constraint given by
is a function of firm's reported sales, the level of its fixed assets, 1 k , and the quality of legal and financial institutions, q. Specifically, we assume that the credit ceiling is decreasing in the firm's level of informality 1 α . This assumption captures the idea that a bank loan typically requires official documentation or accounting data, so that a firm's revenue is at least partially verifiable, and it can engage in legal contractual relationships. This enables it access to bank credit. 6 Hiding profits or sales from tax authorities, and the associated lack of transparency, increases information asymmetries in the borrower-lending relationship, reducing incentives for banks to lend.
In reality, a firm may still be able to finance its investment needs by borrowing from informal sources. Informal creditors can screen and monitor borrowers and enforce contracts without having to rely on evidence of cash flow and profitability, and without recourse to the legal system. This is because these relationships are largely based on personal interaction between the borrower and lender based on an understanding of the borrower's business, and not just on collateral or credit scoring systems (McMillan and Woodruff, 1999) . Firms in transition economies may have another reason to prefer informal financing in addition to borrower/lender information asymmetries. Bank financing may make it difficult for firms to hide their activities from tax collectors. While we do not model this explicitly, in the empirical section we examine the relationship between firm informality and use of informal credit sources. 7 6 Pagano (2001) and Savafian and Wimpey (2007) note that credit institutions require borrowers to present credible documentation with respect to their sales, profitability, or pledgeable assets, and to make their operations at least partly observable through specific records (books, financial statements, banking operations, information from their suppliers and clients).
7 Straub (2005) develops a model in which a dual credit system arises in equilibrium. Gordon and Li (2005) develop a model in which governments rely on the information available from bank records in order to identify taxable entities and measure their tax liabilities.
The credit ceiling is also assumed to increase with the initial level of capital ( 1 k ), which captures the size of the firm's assets that could be used as collateral. Boot and Thakor (1994) and others have shown that collateral can be an instrument to overcome the asymmetric information problem between lender and borrowers. In their framework, collateral serves as a signaling device that offers the lender a signal about the true riskiness of the borrower. Finally, we assume that the credit ceiling is increasing in the quality of the legal and financial system ) (q . This is in line with La Porta et. al (1997) and Djankov et. al (2007) who find that deficiencies in the legal and institutional environment make it difficult for banks to enforce contracts. Similarly, Demirguc-Kunt and Maksimovic (1998) find that a higher proportion of firms use long-term external financing in countries with a better legal system. The firm's problem is formally given by (see Appendix 1 for details):
We can distinguish between two cases: (i) when the credit ceiling constraint is not binding, i.e.
, and (ii) when the credit ceiling constraint is binding, i.e.
When the credit ceiling is not binding, the firm's share of informal operations is decreasing in the tax and regulatory burden; that is, dα i /dT = 1/ C″(α i )> 0, where i = 1,2. This is because firms weigh the benefits of being formal against the costs; thus, when the tax and regulatory burden increases, more firms choose to operate informally. Furthermore, a larger tax and regulatory burden discourages bank financing.
Proposition 1. A larger tax burden discourages bank financing when the disincentive for
investment and the sensitivity of α with respect to the tax burden are sufficiently large (see Appendix 1 for proof).
The intuition behind this is as follows. Suppose firm's investment demand ( 2 k ) remains unchanged with a higher tax burden. Then the firm would need to increase not only its hidden profits but also bank financing in order to achieve a desired level of investment. The magnitude of this increase would depend upon the extent to which the firm would want to increase its hidden profits instead of relying on bank financing. However, a higher tax burden would discourage investment. We assume that weaknesses in tax policy and administration and a poor business environment reduce the net profitability of investments, creating sufficient disincentive for investment. As a result, a firm's investment demand is negatively related to the tax burden faced, thereby, reducing its demand for bank financing. This result is consistent with Johnson et al. (2002) , who find that entrepreneurs are unwilling to invest when returns are insecure due to corruption or expropriation.
When the credit ceiling constraint is binding, the model reduces to the following two equations: In the empirical section of the paper we examine the relationship between informality and bank financing, arguing that higher informality is likely associated with lower reliance on bank financing. This is particularly likely to be the case when evading taxes and hiding sales or profits makes it difficult for banks' to accurately assess a firm's credit worthiness, and effectively restricts firms' access to credit and to external finance (the case where
The issue of reverse causality is addressed in the robustness section.
III. EMPIRICAL STRATEGY AND RESULTS

A. Empirical Model
Based on the theoretical model presented in Section II, we estimate the following reduced form model:
where i and j denote firm and country subscripts, respectively. Credit is the relevant dependent variable that captures the extent to which firms rely on bank credit for their external financing needs. The explanatory variables consist of the share of a firms' operations conducted informally (Inf), as well as of a vector of variables, Z i , which include the tax burden (T), the quality and efficiency of the legal system (q), and firm-level and countrywide controls (X i ). Our firm-level controls include the firm's age, size, and industry dummies, as well as dummies equal to 1 if the firm is owned by the government, if it is an exporter, and if it is a corporation. Our country-level controls include the log of real GDP per capita, CPI inflation, and real GDP growth. 9 Table 1 contains sample statistics of the variables we consider.
We construct three dependent variables that capture the extent to which firms rely on bank credit for their external financing needs. The first variable, Bank Credit, is a binary variable that takes the value of 1 if a firm relies on bank credit (commercial banks, development and foreign banks) for its external financing of either working capital or new investment, and zero otherwise. We construct this variable based on the survey responses about the proportion of firms' working capital and new investment over the past year that was financed through internal and external funds.
The second dependent variable, Informal Credit, is a binary variable which takes the value of 1 if the firm relies on money-lenders or family and friends to finance either working capital or new investment, and zero otherwise. Over 56 percent of firms in our sample use bank credit to meet their external financing needs, while 29 percent of firms use informal credit sources to finance working capital or new investment.
The third dependent variable, Financing Obstacle, is a dummy which equals one if firms report the availability of financing as a "major constraint", and zero otherwise. Simply looking at financing patterns of firms does not allow us to distinguish between credit demand and supply effects. Unfortunately, the survey does not contain detailed information on the loan amount requested and received. In the survey, enterprise managers were asked to rate the extent to which access to financing (as determined by collateral requirements and credit availability) constrained the operation of their business. The ratings are quantified from 1 to 4, with 1 denoting no obstacle and 4 a major obstacle. 10 Overall 22 percent of all firms in our sample report availability of financing as a major obstacle.
The key variables of interest, informality (Inf), is retrieved from the answer to the following question in the survey:
• "Recognizing the difficulties many firms face in fully complying with taxes and regulations, what percentage of total annual sales would you estimate the typical firm in your area of business reports for tax purposes?"
Firms are considered to be more informal the lower the percentage of sales reported for tax purposes. This variable is only a rough proxy for informality for two reasons. First, the question is phrased in terms of typical behavior by firms in that sector, rather than the behavior of the firm in question, which may introduce a bias towards the average behavior of other firms in that environment. Although firms are understandably reluctant to reveal the extent of their reporting to government, managers presumably most often respond based on their own experiences. Therefore, with caution, the responses can be interpreted as indicating the firms' own behavior (Johnson and others, 2000) . Second, all the firms in the survey are registered firms, which implies they all have at least some operations in the formal economy. Hence, we are ignoring firms that are completely unregistered, particularly very small enterprises. In this respect, our results can be seen as capturing the degree of tax evasion or of tax noncompliance. Sales to tax authorities are not fully reported by 39 percent of firms in our sample, with an average level of informality of 11 percent.
The survey also includes a large number of questions on the firm's perception of the tax and regulatory burden faced by firms and the quality of the legal environment in which they operate. We use two measures to proxy for the tax and regulatory burden faced by firms. Enterprise managers were asked to rate the extent to which weaknesses in tax administration constrained the operation of their business, quantified from 1 to 4, with 1 denoting no obstacle and 4 a major obstacle. We construct a binary variable which takes the value of 1 if the firm reports weaknesses in tax administration as a "major" obstacle, and zero otherwise. Businesses were also asked how common it was to give bribes to deal with taxes and tax collection, regulations, and customs, rated from from 1 (never) to 6 (always). We construct a binary variable which takes the value of 1 if firms report that it is common to give bribes "usually" or "always" (responses 5-6), and zero otherwise. In our sample, 26 percent of firms that report tax administration to be a major constraint to their business use bank credit, while 33 percent use informal credit. Similarly, 15 percent of firms that report that giving bribes to tax collectors is common use bank credit, while 18 percent use informal credit.
To capture the quality of the legal and contractual environment within which firm's operate, we construct an additive index which combines three main questions about the efficiency of the legal system. Businesses were asked to evaluate whether the country's courts enforced decisions, whether the courts were honest, and whether courts were viewed as being fair and impartial. The answers were rated from 1 (never) to 6 (always). The legal effectiveness index we construct ranges from 0 to 2, with 2 indicating that the entrepreneurs said all three dimensions of the legal system were frequently or always true, and 0 indicating an affirmative response to none. A higher value of this index therefore represents a better legal environment.
The survey also contains information on firm size, age, and industry, structure, and legal ownership, all of which are used to control for differences in financing requirements and firms' propensity to be informal. Empirical studies have found that smaller firms are more credit constrained than larger firms, in part due to market imperfections and greater information asymmetries associated with lending to such firms (Beck et al., 2005) . At the same time, Dabla-Norris et al. (2008ab) find that small firms tend to have a higher incidence of informality relative to large firms. There may also be an ownership effect of the firm (private or state) in influencing its access to credit. Heterogeneity of firms in terms of access to credit may also arise due to other characteristics, such as firm age, exporting status, and legal structure. Being an older firm should lower informational opacity (Frazer, 2004) and increase their propensity to be formal. Firms that are incorporated are usually subject to more stringent reporting mechanisms (Demirguc-Kunt et al., 2006) , which might make getting credit easier and evading taxes harder.
The survey defines firms of different sizes, small, medium, and large, based on the number of full time workers (small = 5-50, medium sized = 51 -500, and large firms > 500 ) We construct two dummy variables for large and small firms. Over 66 percent of the sample is made up of small firms, while only 12 percent of firms are large. We control for industry effects by including dummy variables for mining, construction, manufacturing, transport, retail, real estate, hotel, and other sectors. State-owned firm is a dummy variable that equals one if the government holds a majority stake in the firm, and zero otherwise. Corporation is a legal status dummy that takes the value of one if the firm is organized as a corporation, and zero otherwise. Exporter is a dummy variable that takes the value of one if some percentage of the firm's sales are exported directly, and zero otherwise. In our sample, 10 percent of firms are state-owned companies and 28 percent are corporations. Over 28 percent of them are exporters, and they are mostly concentrated in the manufacturing (45 percent) and retail (36 percent) sectors. Firms are on average 16 years old, but there are some in the sample that are 180 years old.
In order to address the question of whether the impact of informality on firms' reliance on bank credit varies based on the country's level of institutional development, we complement the firm level data with cross-country level indicators from various sources. We would expect that a better legal environment and lower regulatory costs not only reduce incentives for informality by making market interactions more efficient, but making participation in formal credit markets more attractive. 11 We use the index of Rule of Law from Kaufmann, Kraay, and Mastruzzi (2006) as a proxy for the quality of legal institutions and level of legal enforcement in a country. 12 The index includes perceptions of both violent and non-violent crime, the effectiveness and predictability of the judiciary, and the enforceability of contracts, with higher values denoting a better quality of rule of law. Higher costs of tax compliance resulting from a weak tax system and poor administration can create incentives for informality, reducing firm's reliance on bank credit. We use the hours per year it takes for businesses to pay taxes (corporate, value added, and labor tax) from the World Bank's Doing Business survey. 13 Finally, we use the ratio of private credit to GDP, which is widely used as an indicator of financial intermediary development (Beck et al., 2000) . We also use country-level controls in some specifications, including real GDP per capita to control for the country's general economic development, and the average growth rate of GDP per capita in the previous three years, since firms in faster growing countries are expected to grow faster and have a higher demand for external financing. We also include the inflation rate to proxy for monetary instability, conjecturing that firms in more stable monetary environments face fewer obstacles to obtaining credit. Table 2 presents correlations between our measures of access to credit, informality, firm level constraints, and the level of institutional development in the sample countries. As can be seen from the simple correlations of the firm-level variables in Panel A, informality is negatively correlated to the use of bank credit and positively correlated with the use of informal credit and self-reported financing constraints. Bank credit is negatively correlated with tax administration constraints and positively correlated with the index of legal quality. As expected, informality and the use of informal credit is positively correlated with tax constraints and negatively correlated with the index of legal quality. Moreover, the simple correlations indicate that larger firms, exporters, and firms that are incorporated are less likely to be informal and more likely to use bank credit. Panel B shows that firms in poorer countries with higher inflation, lower bank development, and higher tax compliance costs are less likely to use bank credit and more likely to use informal credit or report lack of availability of financing as a major obstacle to the growth of their business.
C. Empirical Results
To study the impact of a firm's propensity for informality on its reliance on formal and informal credit, we proceed in several steps. We first examine this relationship controlling for broad firm characteristics, such as size, age, legal status, ownership, and industry, as well as country dummies. In line with the predictions of our model, we then examine the role of the business environment and country-wide institutions in determining the impact of informality on bank credit. As robustness tests, we introduce variables that enable us to examine this relationship controlling for other features of firm transparency and performance. Finally, we report results of instrumental variables regressions to address concerns of reverse causality.
12 Available at http://info.worldbank.org/governance/kkz2005/tables.asp. 13 Available at http://www.doingbusiness.org/.
Baseline regressions
We first examine the relationship between informality and firm's reliance on bank credit. Table 3 presents our baseline specification for both dependent variables of interest. Columns 1 and 2 report regressions with the dependent variables Bank Credit and Informal Credit, measuring a firm's reliance on bank and informal sources of external financing, respectively. Column 3 provides the results with the dummy dependent variable Financing Obstacle measuring perceived financing constraints. All columns report coefficient estimates with country dummies to control for unobserved heterogeneity across countries.
Column (1) shows that there is a statistically significant negative relationship between a firm's propensity to be informal and its reliance on bank financing. This holds even after controlling for firm, industry, and country characteristics. The relationship is also economically significant. The marginal effects (not shown in the table) show that the probability of the firm relying on bank credit increases by 2 percentage points for every 10 percent reduction in informality at the sample average of 11 percent. The results also indicate that firms reporting fewer sales for tax purposes are also the one that use more informal sources of external financing. Column (2) shows that informality is positively and significantly associated with higher reliance on informal credit. This suggests that bank and informal credit are substitutes to some degree. We also find that informality is associated with a higher incidence of severe financing constraints (i.e. a higher probability of firms rating the availability of finance as a major obstacle). This tentatively indicates that informal firms are more likely to face greater financing constraints rather than simply having a lower demand for bank credit.
In line with previous studies, the results suggest that individual firm characteristics are an important determinant of a firm's reliance on bank financing. As expected, the probability of the firm relying on bank credit increases with firm size. We also find that smaller firms are more likely to be financially constrained and to rely to a lesser extent on the banking system for credit than large firms. The marginal effects show that the probability of relying on bank credit decreases by 27 percent for small firms compared to large firms. At the same time, the probability of relying on informal sources of financing increases by 13 percent for small firms. This result suggests that reliance on informal external finance decreases with size. Moreover, it suggests that formal and informal credit are only imperfect substitutes since informal sources might fulfill completely the financing needs of smaller firms, but might not satisfy credit demand as scale increases.
With respect to other controls, we find that exporters and foreign-owned firms use significantly greater bank finance and report to be less financially constrained. State-owned firms, on the other hand, rely to lesser extent on bank financing as compared to private firms. Presumably, these firms receive public funding, which reduces their reliance on both bank and informal credit. Firms organized as corporations are also less likely to be financially constrained and to rely less on informal credit as compared to other forms of legal organization.
Informality, access to credit, and the business environment
We extend the baseline regressions by including survey-based indicators of the tax and regulatory system and the quality of legal institutions in Table 4 . The survey-based measures of insitutional quality are introduced one at a time for each of the three dependent variables, and simultaneously in columns 4, 8, and 12. 14 Consistent with the predictions of our model, weaknesses in tax administration have a negative and significant effect on a firm's reliance on bank credit (columns 1 and 4). In particular, the marginal effects (for column 4) show that a firm that reports having to frequently give bribes to deal with taxes and regulations has a 5 percent lower probability of using bank credit than firms that report bribes to be less common. Moreover, a firm's reliance on bank credit is increasing in the quality of the legal environment as expected. For example, the estimates imply that an improvement in the legal quality index from the sample average of 0.91 is associated with a 4-percent increase in the probability of using bank credit.
By contrast, weaknesses in tax administration-as proxied by the frequency of bribes to tax collectors as well as the extent to which tax administration is viewed as a major constraintare positively and significantly associated with the use of informal credit and with the probability that firms self-report the availability of financing as a major obstacle to their operations. For example, from the estimates in columns 8 and 12, we find that a firm that sees tax administration as a major obstacle has a 6 percent higher probability of using informal credit and a 12 percent higher probability of reporting being financially constrained. We also find that a better legal environment is negatively and significantly associated with both the use of informal credit as well as access to credit as measured by the financing obstacle. The significant association between informality and different measures of access to credit continues to hold in all regressions.
To test whether tax and regulatory constraints and the quality of the legal environment have a differential impact on access to credit by formal and informal firms, we separate the sample and define formal firms as those that report 100 percent of their sales; as before, informal firms are those that report less than 100 percent of their sales. Columns (1-3) and (7-9) in Table 5 present the results for the bank credit variable, while columns (4-6) and (10-12) report results for informal credit. Comparing columns (1-3) and (7-9), we see that informal firms benefit more from an efficient and well-functioning legal systems as compared to formal firms. In particular, an improvement in the legal quality index results in a 7 percent increase in the probability of informal firms using bank credit. This finding suggests that lenders find that a stronger legal environment is more valuable for firms where accounting information is poorer, and therefore adverse selection and incentive problems would otherwise be more severe. Moreover, a higher frequency of bribes to deal with taxes and regulations reduces the use of bank credit by formal firms, while more severe tax administration constraints reduce the use of bank credit by informal firms.
With respect to the use of informal credit, we find that a better legal environment lowers reliance on informal credit by formal firms. By contrast, a stronger legal environment is not significantly associated with reliance on informal credit by informal firms. However, tax and regulatory constraints increase the use of informal credit sources by informal firms more significantly. In particular, weaknesses in tax administration result in an 8 percent increase in the probability that informal firms rely on informal financing and a 4 percent increase in the probability that formal firms rely on informal credit.
Informality, access to credit, and institutional development
Next, we examine the effect of country-specific institutions on access to credit in Table 6 by replacing the survey-based measures of the business environment with country-wide variables. We include three country-wide institutional variables, namely financial sector development, an index of the rule of law, and a measure of the efficiency of the tax system (the number of hours it takes per year to comply with taxes) to the baseline regressions reported in Table 4 . Given the high degree of correlation between the country dummies and country-specific institutional variables, we control for country characteristics by including real per capita GDP, GDP growth, and consumer price inflation.
Our model predicts that a more efficient legal system and greater financial-sector development increases the use of bank credit, while higher compliance costs associated with taxes discourage the use of bank credit. Columns (1-4) report results for bank credit as the relevant dependent variable, while columns (4-8) report regressions for the informal credit variable. 15 The results confirm that more developed financial systems and better quality legal institutions are associated with higher use of bank credit even controlling for other countryspecific and firm-level characteristics. In contrast, weaknesses in tax administration-as proxied by high costs of tax compliance-are negatively and significantly associated with reliance on bank credit. However, we find that firms tend to use more informal credit in countries with less developed financial systems, and in countries where tax compliance costs are high. The significant association between informality and access to credit continues to hold in all regressions.
In particular, the effect of tax institutions on a firm's reliance on bank credit are not only statistically significant, but also economically relevant. In order to assess the economic effects, we use the column 4 results to quantify the effect that weaknesses in the tax system have on the probability that a firm uses bank credit. As an example, consider Ukraine and Estonia. Our results indicate that if took the same number of hours per year to comply with taxes in Ukraine as in Estonia (104) instead of its own level (2185), there would be a 4-percentage point increase in the probability that Ukranian firms rely on bank credit.
In terms of the impact of countrywide controls, we find that firms in richer countries with lower inflation tend to rely on bank credit relative to firms in lower levels of GDP per capita and higher inflation rates. GDP growth is insignificant in all bank credit regressions. In contrast, poorer and faster growing countries tend to rely more on informal sources of financing.
Next, we address the issue whether the impact of informality on the use of bank versus other informal sources of credit depends on the country's level of financial and legal development and the quality of its tax institutions. To examine this issue, in Table 7 we interact the informality variable with a variable proxying for institutional development. The coefficient on the interaction term then measures whether, for instance, the financial development of the economy has an effect on the relation between reported informality and reliance on bank and other sources of credit. The results indicate that informal firms' reliance on bank credit is most severely affected by weaknesses in the tax system. While we continue to find that a more developed financial sector and legal system are positively and significantly associated with the use of bank credit, the coefficients of the interaction terms of informality with financial sector development and rule of law are insignificant. These results support the prediction of the model that in countries where the effective tax burden faced by firms is high, in the form of high compliance costs and weak administration, informal firms have an even greater incentive to forego bank credit.
D. Robustness Tests Firm transparency and performance
Although the negative association between informality and bank credit holds when controlling for an array of firm-specific and country-specific characteristics, there may exist a concern that the informality variable is proxying for other unobservable omitted firm-level characteristics. To address this concern, we extend the baseline regressions reported in Table  3 , adding variables that capture the role of firm transparency and performance in obtaining bank credit. 16 We control for a wide variety of variables that have been found in the literature to be associated with a firm's access to credit. Firm's transparency and performance could influence it's access to bank credit as well as it's incentive to operate informally (Brown et al., 2007) . We capture firm transparency by an indicator variable of a firm's auditing procedures. The variable takes the value of 1 if the firm's financial statements are checked and certified by an external auditor, and zero otherwise. We also include a variable that captures whether the firm uses international accounting standards (IAS) as opposed to national standards. The variable takes a value of 1 if the firm relies on international standards, and zero otherwise. Past firm performance may be an important determinant of whether firms are likely to obtain credit. 17 We use firm's sales growth over the last 3 years as an indicator of future growth opportunities. To the extent that a firms' fixed assets represent collateral, they are likely to be an important determinant of access to credit.
18 At the same time, it is an important determinant of a firm's propensity to operate informally because of the visibility associated with tangible assets. As a result, we also include the log value of a firm's assets.
As expected, Table 8 shows that firm transparency and performance have a positive and significant effect on firm's use of bank credit (Columns 1-4) . 19 We find that information transparency-defined as reliance on an external auditor-is significantly and positively associated with firm's reliance on bank credit. However, we find no significant association between bank credit and the adoption of international accounting standards. We also find that past sales growth is a significant predictor of bank financing. 20 Moreover, firms with larger fixed assets have a higher probability of using bank finance. The significant negative association between informality and reliance on bank credit is unchanged with the addition of these variables.
We find that the use of international accounting standards or audited financial statements is negatively and significantly associated with a firm's reliance on informal credit (columns 5-6). While past sales growth does not enter significantly in the regressions (column 7), the size of a firm's fixed assets is negatively and significantly associated with reliance on informal credit (column 8). These results are consistent with previous studies which argue that informal credit mechanisms do not require presenting credible documentation to their pledgeable assets or require keeping transparent records. The significant positive association between informality and reliance on informal credit sources continues to hold in all regressions.
Next, we examine if there are non-linearities in the relation between firm informality and reliance on bank credit by interacting informality with indicators of firm transparency and performance. Table 9 presents the interaction regressions. Column (2) shows that while there is an inverse relationship between informality and use of bank credit, this is less likely when the firm uses international instead of national accounting standards. This result is consistent with anecdotal evidence from many developing and transition countries which suggests that firms resort to double bookkeeping in order to avoid taxes, and that financial reporting for banks frequently differs from that for tax authorities. We also find that the positive relationship between informality and use of informal credit is less likely for firms that use international accounting standards (column 6) and for firms with larger fixed assets (column 8).
18 Demirguc-Kunt and Maksimovic (1999) find that firms that operate with greater fixed assets have greater borrowing capacity. Similarly, La Porta et. al (2002) for Mexico show that 84 percent of the banks' credit portfolio in their study are backed by collateral. 19 The results for financing obstacles as the dependent variable are omitted for sake of brevity. However, we find that the use of audited financial statements, past sales performance, and the size of a firm's fixed assets have no effect on self-reported financing constraints. The results are available from the authors upon request. 20 We also included the percent of profits reinvested in the previous year as an alternative indicator of firm profitability and a dummy for whether the loan required collateral. The results are similar to those obtained on the sales growth variables and are available upon request.
While the above results show that informality has a significant impact on firms' use of bank and informal credit, and varies according to firm transparency, we recognize that there could be a self-selection problem in informal firms using external auditors. At the same time, the results confirm that even after we control for a wide range of variables that have been found in the previous literature to be associated with the availability of bank finance, informality is still an important determinant of the use of bank and informal credit.
Instrumental variables regressions
In this section we investigate the relationship between informality and bank financing using instrumental variables regressions to address the potential endogeneity between informality and reliance on bank credit. In line with our model, firms' that are more informal on account of burdensome taxes and regulations may have lower access to bank credit. At the same time, firms that are denied credit may have an incentive to evade taxes in order to use their extra cash flow to finance their activities.
To address this reverse causality, we instrument for the informality variable. In the first stage, we use average informality in firms within the same location as an instrument.
21
Within each country, location is relevant in determining the firm's propensity to be informal as it captures location-specific incentives to evade taxes and tax enforcement, while simultaneously controlling for access to and use of credit. 22 Moreover, while greater usage of bank credit may lead to lower informality for that firm, it is not likely that it would explain the average level of informality across different locations within a country. We find that the instrument is significantly correlated with firm-level informality (a correlation coefficient of 0.42). We also test for weak instruments in the first-stage regressions and find that this is a strong enough instrument as measured by an F-test on the excluded variables. Table 10 reports results for all three dependent variables controlling for baseline firm characteristics, indicators of firm transparency, the instrumented informality variable, and country dummies. The results from the IV-estimations provide support for the hypothesis that informal firms rely to a lesser extent on bank credit. Table 10 shows that the coefficient on the instrumented informality variable is negative and significant for both use of bank credit and perceived financing obstacles. We continue to find evidence of a significant positive relationship between the use of informal credit, self-reported financing constraints, and the propensity of a firm to be informal.
IV. CONCLUSIONS
Tax and regulatory burdens, bureaucratic corruption, and legal ineffectiveness are commonly cited as important determinants of a firm's decision to operate informally. However, informality entails important costs associated with the narrower set of formal banking mechanisms available to informal firms. The limited access to formal credit and contract enforcement mechanisms can constrain the expansion of informal firms, with consequences for productivity and firm growth. At the same time, in environments with weak tax and regulatory institutions and low governance, firms may have an incentive to forego the benefits of formal finance if this makes their operations more transparent to tax authorities, thereby reducing their demand for formal credit. Both of these features, in turn, have implications for the functioning of financial markets and its contribution to growth and productivity, particularly in countries with high levels of informality.
This paper relies on a data set on firms in 26 transition economies to examine the relationship between informality and bank credit. We find evidence that informality is robustly and significantly associated with lower access to and use of bank credit and a higher reliance on informal sources of financing. We also find that a firm's reliance on bank credit is positively associated with the quality of the legal environment and is negatively associated with weaknesses in tax administration. Moreover, we find a differential impact of the legal environment and tax administration contraints on access to bank and informal credit by formal and informal firms. In particular, we find that an efficient and well-functioning legal system increases access to bank credit even for financially opaque informal firms, while lowering reliance on informal credit by formal firms. Our results further reveal that the negative relationship between informality and access to credit is stronger in countries with weak tax administrations and high tax compliance costs.
These results provide evidence that high tax compliance costs, and weak legal institutions costs create barriers to the access and use of bank credit by informal firms. An important policy conclusion is that countries that implement policies to reduce tax and regulatory constraints and improve their legal environment reduce the incentives for firms to operate informally, both by increasing the benefits of accessing formal credit markets and by reducing the costs of doing so. These results underscore the importance of further improving tax policy and strengthening tax administration in order to reduce the size of the informal economy as well as to encourage financial deepening. Informal Credit is a dummy variable that takes the value of 1 if the firm uses credit from money-lenders or family and friends to finance either its working capital or new investment, and zero otherwise. Financing obstacle is a dummy variable that that takes the value of 1 if the firm reports the availability of financing as a "major constraint", and zero otherwise. Inf is the percentage of sales that are not reported for tax purposes. γ are country dummies, X are firm-level controls including firm age, size and industry dummies, as well as dummies equal to 1 if the firm is owned by the government, if it is a corporation, and if it is an exporter. Robust standard errors are in parentheses; significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent. 
Table 4. Access to Credit and Informality: Impact of Business Environment
Credit is either Bank Credit, Informal Credit, or Financing Obstacle. Bank Credit is a dummy variable that takes the value of 1 if the firm uses bank credit to finance either working capital or new investment, and zero otherwise. Informal Credit is a dummy variable that takes the value of 1 if the firm uses credit from money-lenders or family and friends to finance either its working capital or new investment, and zero otherwise.
Financing obstacle is a dummy variable that that takes the value of 1 if the firm reports the availability of financing as a "major constraint", and zero otherwise. Inf is the percentage of sales that are not reported for tax purposes. T is the tax burden measured by the severity of tax administration constraints faced by individual firms and the frequency with which firms have to give bribes to deal with taxes and tax collection. The quality and efficiency of the legal system, q , is proxied by the index of legal effectiveness. γ are country dummies, X are firm-level controls including firm age, size and industry dummies, as well as dummies equal to 1 if the firm is owned by the government, if it is a corporation, and if it is an exporter. Robust standard errors are in parentheses; significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent. 
Financing Obstacle
(8) Formal firms report 100 percent of sales for tax purposes. Informal firms report less than 100 percent of sales for tax purposes. Credit is either Bank Credit or Informal Credit. Bank Credit is a dummy variable that takes the value of 1 if the firm uses bank credit to finance either working capital or new investment, and zero otherwise. Informal Credit is a dummy variable that takes the value of 1 if the firm uses credit from money-lenders or family and friends to finance either its working capital or new investment, and zero otherwise. T is the tax burden measured by the severity of tax administration constraints faced by individual firms and the frequency with which firms have to give bribes to deal with taxes and tax collection. The quality and efficiency of the legal system, q , is proxied by the index of legal effectiveness. γ are country fixed effects, X are firm-level controls including firm age, size and industry dummies, as well as dummies equal to 1 if the firm is owned by the government, if it is a corporation, and if it is an exporter. Robust standard errors are in parentheses; significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent.
Bank Credit Informal Credit
Bank Credit (1) (2) (3) (4) (5) (6) (7) T is a country-wide measure of tax burden proxied by the time taken to pay taxes per year. The quality and efficiency of the legal system, q , is proxied by a countrywide measure of the rule of law and the ratio of private credit to GDP. X are firm level and country-wide controls including firm age, size and industry dummies, as well as dummies equal to 1 if the firm is owned by the government, if it is a corporation, and if it is an exporter, the log of GDP per capita, average GDP growth, and CPI inflation. Robust standard errors are in parentheses; significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent.
(4) (5) T is a country-wide measure of tax burden proxied by the time taken to pay taxes per year. The quality and efficiency of the legal system, q , is proxied by a country-wide measure of the Rule of law and the ratio of private credit to GDP. X are firm level and country-wide controls including firm age, size and industry dummies, as well as dummies equal to 1 if the firm is owned by the government, if it is a corporation, and if it is an exporter, the log of GDP per capita, average GDP growth, and CPI inflation. Robust standard errors are in parentheses; significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent. Bank Credit is a dummy variable that takes the value of 1 if the firm uses bank credit to finance either working capital or new investment, and zero otherwise. Informal Credit is a dummy variable that takes the value of 1 if the firm uses credit from money-lenders or family and friends to finance either its working capital or new investment, and zero otherwise. Financing obstacle is a dummy variable that that takes the value of 1 if the firm reports the availability of financing as a "major constraint", and zero otherwise. Informality is the percentage of sales that are not reported for tax purposes. Firm-level controls include firm age, size and industry dummies, as well as dummies equal to 1 if the firm is owned by the government, if it is a corporation, and if it is an exporter. In the first-stage regressions, the instrument (average informality) is informality averaged across locations within the country. Robust standard errors are in parentheses; significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent. 
The Lagrangian is given by ( )
The FOC with respect to 1 α is given by
The FOC with respect to 2 α is given by 2 '( ) 0
The FOC with respect to L is given by 2 2 2 2
Case1:The credit constraint ceiling is not binding, i.e.
The Lagrangian multiplier ( γ ) is equal to zero because the credit limit constraint is not binding. Combining equations (1) and (2) in the text, and solving out the first-order conditions (A1)-(A3), we get the following 4 equations in 4 unknowns ( 1 2 2 , , ,
where 1 α and 2 α are determined by (A4), and 2 k and L are jointly determined by (A5) and (A6). Using the Envelope theorem, the derivatives of (A5) and (A6) with respect to T are (1
(
L falls as T increases when the following inequality holds:
i.e. when the curvature of the production function is sufficiently small.
Case 2:The credit constraint ceiling is binding, i.e.
Substituting out γ by combining (A-1) and (A-3), we get ( Legal quality index Additive index based on questions: how often do you associate the description "fair and impartial", "honest", and "able to enforce its decisions" with the court system in resolving business disputes: always (1), usually (2), frequently (3), sometimes (4), seldom (5), never (6)?
Appendix II. Countries in the Sample
BEEPS, 2005
Government ownership Dummy variable that takes on the value 1 if any government agency or state body has a financial stake in the ownership of the firm, zero otherwise.
Corporation Dummy variable that takes on the value 1 if the firm is organized as a corporation, and zero if the firm is organized as a cooperative, sole proprietorship, partnership, or some other legal form.
Exporter Dummy variable that takes on the value 1 if firm exports, zero otherwise.
Age Business age calculated as the difference between the year of the survey minus the year when the firm started operations.
Firm-size dummies A firm is defined as small if it has between 2 and 49 employees, medium if it has between 50 and 249 employees, and large if it has more than 250 employees.
Audit Dummy variable that takes on the value 1 if the firm has an external auditor, zero otherwise.
Account Dummy variable that takes on the value 1 if the firm uses international accounting standards, zero otherwise.
Assets Logarithm of the book value of the physical production assets owned and used by the firm (land, buildings, equipment).
Sales growth Estimate of the firm's sales growth over the past three years.
Private credit Private credit by deposit money banks over GDP.
Beck, Demirgüç-Kunt, and Levine(2000) , updated 
